Effective treatment of knee extensor mechanism disruptions requires prompt diagnosis and thoughtful decision-making with surgical and nonsurgical approaches. When surgery is chosen, excellent surgical technique can result in excellent outcomes. Complications and failures arise from missed or delayed diagnoses and from technical problems in the operating room. In particular, inappropriate surgical timing (especially late surgery), misplaced patellar drill holes, and failure to address concomitant injuries can result in complications seen when repairing a patellar or quadriceps tendon tear. We review the complications that can occur during treatment of these injuries (Table 1) .
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Avoiding Major Complications
To ensure a functional extensor mechanism, adequate ROM, appropriate knee stability, and prevention of patellofemoral joint degeneration, the surgeon must exhibit a high index of suspicion for any patient unable to perform a straight leg raise after experiencing an eccentric load. With thorough physical examination and imaging (Figs. 1, 2) , the major complication of missed or delayed diagnosis and treatment can be avoided. The adage ''never miss an opportunity to aspirate a knee'' is true here because the surgeon may be able to distinguish between painful swelling and an extensor mechanism injury with simple aspiration and injection of local anesthetic with reexamination [4] . Once the knee is properly anesthetized by the injection, the patient with an extensor mechanism disruption will be unable to perform a straight leg raise. By contrast, a patient with a painful effusion for other reasons (such as an acute meniscus tear) should be able to perform a straight leg raise. Additionally, the contents of the aspirated effusion may assist the surgeon in making the diagnosis.
For patients who are suitable surgical candidates with complete tendon tears, it is mandatory to try to achieve primary direct repair within the first several days after the injury [3, 7, 8, 10] . MR images should be reviewed by the treating surgeon and used to direct the preoperative plan [9] . By using MRI, the surgeon may delineate the location, extent, and nature of the injury. For example, the MR images may show a simple avulsion of the patellar tendon from the inferior pole of the patella. The surgeon then may plan for a simple repair using bone tunnels or anchors [3] . By contrast, MRI may show tearing in a different location or perhaps a more significant tendinous injury prompting the surgeon to plan use of a tendon augment and discuss this possibility with the patient preoperatively.
Special attention should be paid to the patient with diabetes as failure to recognize the effects of systemic illness like diabetes and inherent poor tissue quality may lead to delayed wound and tendon healing and compromised outcomes [4] . During fixation, it is important to (1) Anchors should be placed in center of patella [2] (2) Not to be used in osteoporotic bone (3) Two 5.0-mm corkscrew titanium anchors (equivalent pullout to transosseous tunnels) [ debride any diseased tendon and nonfunctional tendon back to a healthy edge to allow for the most optimal healing [4] . Here, it also is important to ensure a secure but not overtight repair. A tendon that has been advanced too much may lead to patella alta or baja depending on the tendon being repaired and subsequent alteration in patellofemoral joint mechanics in cartilage contact pressures [7] . These changes may result in rapid development of significant patellofemoral joint breakdown and early, painful arthritis [7] . Additionally, a generous midline incision will allow for appropriate exposure ensuring the surgeon's ability to repair all injured structures, including the retinaculum [6, 8] . Judicious use of fluoroscopy can help surgeons detect and correct malpositioned bone tunnels or anchors. After the procedure, close followup with the patient is important for successful outcomes. The surgeon should monitor the patient's adherence to postoperative restrictions and therapy protocols, and follow the patient clinically until it is clear that the patient has recovered from the procedure.
Detecting and Treating of Major Complications
Thorough examination, advanced imaging, and a high index of suspicion should yield the appropriate diagnosis [4] . However, major complications including misdiagnosis, failed repair, or infection may still occur. Misdiagnosis and failed repair are easily detected as the patient will continue with extensor mechanism dysfunction and difficulty with ambulation. Patients also may report a repeat traumatic episode wherein the knee ''gave way''. Delayed or failed repair may be the result of infection which may be detected by standard means such as laboratory studies and knee aspiration. When complications arise, the surgeon needs to diagnose them promptly and treat them effectively. Appropriate preoperative planning as discussed above can help avoid these issues. In the event of a misdiagnosis leading to delayed management or a failed repair, the surgeon may still be able to salvage a competent extensor mechanism. Although full discussion of this topic is outside the scope of this article, in brief, the surgeon may consider the use of semitendinosus/gracilis autografts or allografts as augments to revision repair. Additionally, techniques such as a V-Y advancement or quadriceps turndown have been described for treatment of failed or chronic, retracted quadriceps tendon ruptures [4, 7] .
Summary
Adequate repair of the quadriceps and patellar tendons to the patella is essential for a functional extensor mechanism. Too often, these injuries are missed as a result of inadequate suspicion of injury or confusion with other potential knee injuries. A careful examination combined with imaging can detect these injuries, which should be repaired promptly if the patient is a suitable surgical candidate in other respects to provide the most optimal outcomes. In the event of delayed presentation, retraction of the quadriceps tendon yields a challenging reconstruction problem often necessitating the use of allograft and advanced reconstruction techniques with less predictable results. Every effort should be made to avoid missing this diagnosis.
